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(54) DEVELOPING METHOD 

(57)Abstract: 

PROBLEM TO BE SOLVED: To extend a developer replacing period by using the developer while successively replacing a part 
of developer with new developer, that is, replenishment developer whose electrostatic chargeability is made higher than that of 
the developer used at the initial period, with lapse of a using time in a copying device. 

SOLUTION: This method is a developing method using a device equipped with a means for partly replacing the developer with 
lapse of the using time. By using the developer while partly replacing the developer, a period of replacing all the developer is 
drastically extended, and also, the maintenance performance is improved. That is, the electrostatic charging quantity of the 
toner is reduced because of the deterioration of the electrostatic chargeability caused by spent and film shaving, etc., with lapse 
of the using time, but, a fixed amount of, or an optional amount of developer is removed every prescribed number of copied 
sheets so as to recover the reduced amount, and the new developer for replenishing is put into the device. At this time, by 
replenishing the developer having the absolute value of the electrostatic charging quantity which is observed by introducing a 
blow-off method and which is larger than that of the developer used at the initial period of copying, the deterioration of the 
electrostatic chargeability of the developer is suppressed. 
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(54) DEVELOPING METHOD 

(57)Abstract: 

PROBLEM TO BE SOLVED: To extend a developer replacing period by using the developer while successively 
replacing a part of developer with new developer, that is, replenishment developer whose electrostatic 
chargeability is made higher than that of the developer used at the initial period, with lapse of a using time in a 
copying device. 

SOLUTION: This method is a developing method using a device equipped with a means for partly replacing the 
developer with lapse of the using time. By using the developer while partly replacing the developer, a period of 
replacing all the developer is drastically extended, and also, the maintenance performance is improved. That is, the 
electrostatic charging quantity of the toner is reduced because of the deterioration of the electrostatic 
chargeability caused by spent and film shaving, etc., with lapse of the using time, but, a fixed amount of, or an 
optional amount of developer is removed every prescribed number of copied sheets so as to recover the reduced 
amount, and the new developer for replenishing is put into the device. At this time, by replenishing the developer 
having the absolute value of the electrostatic charging quantity which is observed by introducing a blow-off 
method and which is larger than that of the developer used at the initial period of copying, the deterioration of the 
electrostatic chargeability of the developer is suppressed. 



LEGAL STATUS 

[Date of request for examination] 04.06.2001 

[Date of sending the examiner's decision of rejection] 20.03.2003 

[Kind of final disposal of application other than the 
examiner s decision of rejection or application converted 
registration] 

[Date of final disposal for application] 
[Patent number] 
[Date of registration] 

[Number of appeal against examiner's decision of 
rejection] 

[Date of requesting appeal against examiner's decision of 
rejection] 

[Date of extinction of right] 



http://wwwl9.ipdl.jpo.go.jp/PAl/result/detail/main/wAAAxdaGUiDA409 1 52767P 1 .htm 



4/5/2004 



Page 1 of 1 

* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original precisely. 
2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] The development approach characterized by using the developer for supply with the larger absolute value of 
the amount of electrifications observed by the blowing off method as said new developer than the initial developer of 
use in the development approach of exchanging a part of developer which deteriorated by repeat use of the image 
formation equipment by the xerography with a new developer. 

[Claim 2] The development approach according to claim 1 characterized by there being a ratio of the amount of 
electrifications observed by the blowing off method of said initial developer of use and said developer for supply within 
limits shown by the following formula. 

[Equation 1] 1 <=(Q/M of developer for supply)/(Q/M of initial developer of use) <=2 - [Claim 3] The development 
approach according to claim 1 or 2 characterized by setting up greatly the volume mean particle diameter of the toner 
particle contained in said developer for supply from the volume mean particle diameter of the toner particle contained in 
said initial developer of use. 

[Claim 4] The development approach according to claim 3 characterized by there being a ratio of the volume mean 
particle diameter (D) of the toner particle contained in said initial developer of use and the volume mean particle 
diameter (D f ) of the toner particle contained in said developer for supply within limits shown by the following formula. 
[Equation 2] 1 <= (D ! ) / (D) <=1 .3 - [Claim 5] The development approach according to claim 3 or 4 characterized by 
there being the content (% by number average particle size distribution) P of a particle component and the ratio of P ? 
which have 1/2 or less particle diameter of the particle diameter of the toner particle contained in said initial developer 
of use and said developer for supply, respectively within limits shown by the following formula. 
[Equation 3] (P f )/(P) <=1 - [Claim 6] The development approach according to claim 1, 2, 3, 4, or 5 characterized by 
there being the content R of the fluid modifier in the toner contained in said initial developer of use and said developer 
for supply, respectively and a ratio of R' within limits shown by the following formula. 
[Equation 4] 0.3 <=(R')/(R) <=1 - [Claim 7] The development approach according to claim 1, 2, 3, 4, 5, or 6 
characterized by the amounts of said developer to exchange being 1 of all developers thru/or 10 % of the weight. 



[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the development approach that the life of the developer used for the 

image formation equipment by the xerography can be made to extend. 

[0002] 

[Description of the Prior Art] Generally it sets by the xerography or the electrostatic recording method, and is a 
photoconductivity photo conductor, Or in order to develop the electrostatic latent image formed on the latent-image 
support which becomes with a dielectric etc., there is a 1 component development method which uses independently 2 
component development method and the toner which give the desired amount of electrifications to a toner using a toner 
as divided roughly and shown in JP,6 1-147261, A, and the developer which is the mixture of a carrier, and gives 
electrification with a blade etc. to a toner on toner supply rollers, such as a development sleeve. 
[0003] In the former, by being mixed with a carrier and rubbed mutually, both make a toner adhere to the electrostatic 
latent image on a photo conductor electrostatic using being electrified [ of reversed polarity ], and it is developed. There 
are the magnet brush method for using iron powder for the particle used as a carrier, cascade process using a bead 
carrier, the fur brush method, etc. 

[0004] It is common to use the pulverized coal used as the principal component the resin in which composition or 
natural thermoplasticity is shown as a toner used for such a developer, and coloring agents, such as carbon and other 
stain pigments, were made to distribute and contain. 

[0005] Furthermore, such a toner needs to have the property by which is rubbed against carrier fine particles as 
aforementioned, and it is electrified [ proper ]. For example, the amount of electrifications of a toner comes out enough, 
and when there is nothing, phenomena which are not desirable — the various abnormality images which a toner adheres 
to the non-image section of a copy image, and are polluted and which are represented by the so-called fogging are 
generated, or the image concentration by which the amount of electrifications was developed when superfluously high 
falls remarkably - are generated. 

[0006] Thus, it is the indispensable requirements for obtaining a good image to control the amount of electrifications in 
the proper range. Then, in order to make electrification capacity of a toner proper, as drugs which control electrification 
nature, electric charge control agents (it is also called an electrification control agent), such as various stain pigments, a 
surfactant, composition, or natural resin, are made to contain by the toner, and proper electrification capacity is given. 
[0007] On the other hand, the capacity for the carrier used for a developer to be stabilized in a toner over a long period 
of time since repetition use only of the toner is consumed and carried out by development, and to electrify the desired 
amount of electrifications is required. Since friction with a toner and churning are always repeated, a carrier continues 
receiving physical hazards, such as frictional heat, a mechanical collision, and polish, and is accompanied by wear or 
deterioration. In order to be equal to such deterioration, the quality of the material of a carrier generates the so-called 
SUPENTO phenomenon which the ingredient of the quality of the material harder than the ingredient which generally 
constitutes a toner is used, therefore a toner component adheres on the surface of a carrier, and pollutes. And when the 
degradation phenomenon of such a carrier advances, an abnormality image which it becomes impossible to give the 
proper amount of electrifications to a toner, and was previously stated to it comes to be generated, and exchange of the 
developer whole quantity is needed. 

[0008] Since the endurance of a developer is increased to JP,55-83058,A, the toner and carrier of a low electrification 
property are mixed and used as a developer used for the developer for starting, and the method of using the toner of a 
high electrification property for the toner for supply is indicated. However, the carrier used also by this approach is the 
same, and even if there is no change in degradation of a carrier advancing substantially and electrification capacity may 
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return to it temporarily, finally whole-quantity exchange of a developer is needed. 

[0009] In order to save the time and effort of such developer exchange, various approaches are proposed as a means to 
improve the endurance of a carrier. For example, in order to prevent a SUPENTO phenomenon, adhesion is low on a 
carrier front face, for example, the approach of carrying out a coat with the quality of the materials of low surface 
energy, such as silicone and Teflon, etc. is shown in it. 
[0010] 

[Problem(s) to be Solved by the Invention] However, these coat layers are inferior to mechanical endurance compared 
with iron powder and the glass bead which are a core material, and wear and exfoliation of a coat layer produce them. 
[001 1 ] Moreover, although change of the electrification engine performance by are recording of the edge effect and 
charge which the electric resistance generates by it by tending to become high may produce the carrier with such a coat 
layer Although the approach of carrying out distributed mixing of the conductive matter, such as carbon and tin oxide, 
into a coat layer is taken in order to prevent them Since change of the electric resistance by the desorption of the 
conductive matter or membranous wear arises in use with the passage of time and change of the electrification grant 
capacity resulting from it arises, in long-term use, the need for beam exchange already arises. 
[0012] Furthermore, the phenomenon in which the diameter component of a large drop of a toner is preferentially 
consumed in the use passage of time of a developer from the effect of the bond strength between a carrier and the toner 
on the property of a developer is seen, and the phenomenon which the diameter component of a granule of a toner 
accumulates is checked in the developer used over the long period of time. This is accepted also as a factor which 
accelerates said SUPENTO phenomenon, and is not desirable. Since it is the same, the phenomenon which the fluid 
modifiers (hydrophobic inorganic particle etc.) added in the toner accumulate into a developer is also seen, and this 
shifts to up to a photo conductor in the use passage of time, and causes [ of an abnormality image ] generating. 
[0013] Let it be a technical problem for this invention to acquire the development approach which was not made in view 
of such a situation and does not have to carry out whole-quantity exchange of a developer at the time of use of 
electrophotography image formation equipments, such as a copying machine, that the life of a developer can be made to 
extend. 
[0014] 

[Means for Solving the Problem] According to this invention, it is the development approach of exchanging a part of 
developer which deteriorated by repeat use of the image formation equipment by the xerography in the first place with a 
new developer, and the development approach characterized by using the developer for supply with the larger absolute 
value of the amount of electrifications observed by the blowing off method as said new developer than the initial 
developer of use is offered. 

[0015] The second is provided with the development approach characterized by there being a ratio of the amount of 
electrifications observed by the blowing off method of said initial developer of use and said developer for supply within 
limits shown by the following formula in the development approach indicated in the first place [ above-mentioned ]. 
[0016] 

[Equation 1] 1 <=(Q/M of developer for supply)/(Q/M of initial developer of use) <=2 [0017] The third is provided with 
the development approach characterized by setting up greatly the volume mean particle diameter of the toner particle 
contained in said developer for supply from the volume mean particle diameter of the toner particle contained in said 
initial developer of use in the development approach indicated to the above-mentioned first or the second. 
[0018] The development approach characterized by there being a ratio of the volume mean particle diameter (D) of the 
toner particle contained [ fourth ] in said initial developer of use in the developer indicated to the above third and the 
volume mean particle diameter (D*) of the toner particle contained in said developer for supply within limits shown by 
the following formula is offered. 
[0019] 

[Equation 2] 1 <= (D*) / (D) <=1 .3 [0020] The development approach characterized by there being the content (% by 
number average particle size distribution) P of a particle component and the ratio of P ? which have 1/2 or less particle 
diameter of the particle diameter of the toner particle contained [ fifth ] in said initial developer of use and said 
developer for supply in the development approach indicated to the above third or the fourth, respectively within limits 
shown by the following formula is offered. 
[0021] 

[Equation 3] (P')/(P) <=1 [0022] The sixth is provided with the development approach characterized by there being the 
content R of the fluid modifier in the toner contained in said initial developer of use and said developer for supply, 
respectively and a ratio of R ! within limits shown by the following formula for a start [ above-mentioned ] in the 
development approach indicated to the second, the third, the fourth, or the fifth. 
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[0023] 

[Equation 4] 0.3 <=(R , )/(R) <=1 [0024] The seventh is provided with the development approach characterized by the 
amounts of said developer to exchange being 1 of all developers thru/or 10 % of the weight for a start [ above- 
mentioned ] in the development approach indicated to the second, the third, the fourth, the fifth, or the sixth. 
[0025] This invention is explained below at a detail. This invention is the development approach using the equipment 
which carried a means to exchange a part of developer in the use passage of time of electrophotography image 
formation equipments, such as a reproducing unit. Although a developer is generally repeatedly used over a long period 
of time in an electrostatic reproducing unit, by using exchanging a part of developer, this invention can extend sharply 
the stage to carry out whole-quantity exchange of the developer substantially, and can raise maintenance nature 
remarkably. 

[0026] namely, a developer [ in / generally / a reproducing unit ] - passing — the time — use ~ said SUPENTO carried 
out and film — it can delete — etc. — although the amount of toner electrifications falls in order to cause the fall of 
electrification capacity, the developer of a constant rate or the amount of arbitration is removed per predetermined 
number of copies in order to make the amount of the fall return, and the developer for a supplement is supplied newly. 
The fall of the electrification capacity of a developer is controlled by supplying a developer with the large absolute 
value of the amount of electrifications observed by the blowing off method compared with the developer used in early 
stages of the copy at this time. 

[0027] furthermore, a part of developer ~ although the optimal stage can choose an exchange stage as arbitration 
according to the structure of the copy rate of a reproducing unit, or a developer feed zone - about — the numbers of 
copies 1-100 — it is desirable to carry out for every K. In addition, IK mean the copy of 1000 sheets. Although set as 
arbitration with the scale and copy rate of a reproducing unit also about the amount of developers exchanged, 10 % of 
the weight is desirable from about 1% of the weight of all developers. 

[0028] The developer for supply needs to have sufficient high electrification capacity to compensate the degraded 
minute of the developer used in early stages, and the relation of the amount of electrifications of the developer for 
supply and the initial developer of use has the desirable range shown by the degree type. 
[0029] 

[Equation 1] 1 <=(Q/M of developer for supply)/(Q/M of initial developer of use) <=2 [0030] The amount (Q/M) of 
electrifications measured here loads with the developer of the specified quantity into the faraday gage which equips the 
outlet section with a metal bigger mesh smaller than carrier particle size than toner particle size, and by sending in the 
compressed air dried to this, only an internal toner is discharged out of a gage and it calculates it from the weight (Mg) 
and its amount (Qmucoulomb) of charges of a toner in a developer. 

[003 1] Moreover, although the toner in a developer is generally easy to tend be consumed from the diameter side of a 
large drop in the particle size distribution in a development process and the particle size distribution of the toner in the 
developer used over the long period of time shifts to the diameter side of a granule It is possible to make particle size 
distribution in the developer after supply into an early thing and an early EQC by enlarging the volume mean particle 
diameter for the toner particle size in the developer for supply compared with the initial developer of use compared with 
the initial developer of use in this invention. It can pass substantially by this and change of the development property by 
change of the toner particle size at the time can be lost. The toner particle size in the developer supplied preferably is 
used in the range shown in a degree type as compared with the particle size of the toner in an initial developer. 
[0032] 

[Equation 2] 1 <= (D f ) / (D) <=1 .3 [0033] D and D' expresses among a formula the volume mean particle diameter of 
the toner particle contained in the initial developer of use, and the developer for supply, respectively. 
[0034] Furthermore, since the toner in a developer is consumed from the diameter side of a large drop as 
aforementioned, the toner contained in the developer for supply can recover the particle size distribution of the initial 
developer of use, and a development property good by it being not only a diameter of a large drop, but using what has a 
diameter component of a granule few as particle size distribution with a pitch diameter. It is desirable for the content 
(particle quantitative formula %) P of the component of 1/2 or less particle size of each toner contained in the initial 
developer of use when taking number average particle size distribution preferably and the developer for supply and the 
ratio of P' to be the range of degree account. 
[0035] 

[Equation 3] (P')/(P) <=1 [0036] Furthermore, although a non-subtlety particle, a macromolecule particle, etc. are added 
by the toner as a fluid modifier, few [ slightly ] things of the content (R') of the fluid modifier contained in the toner of 
the developer for supply in the semantics with which the phenomenon in which an excessive fluid modifier also 
accumulates them in the development section etc. in the use passage of time in a developer is seen, and aging of the 
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developer by this is compensated are desirable. It is the range of a degree type to the content (R) of the fluid modifier 

preferably contained in the toner of the initial developer of use. 

[0037] 

[Equation 4] 0.3 <=(R'V(R) <=1 [0038] 

[Embodiment of the Invention] In this invention, as binder resin used for a toner Styrene, such as polystyrene and 
polyvinyl toluene, and the single polymer of the substitution product, A styrene-p-KURORU styrene copolymer, a 
styrene-propylene copolymer, A styrene-vinyltoluene copolymer, a styrene-methyl-acrylate copolymer, A styrene-ethyl- 
acrylate copolymer, a styrene-butyl acrylate copolymer, A styrene-methacrylic acid methyl copolymer, a styrene- 
methacrylic acid ethyl copolymer, A styrene-methacrylic acid butyl copolymer, a styrene-alpha-Krol methacrylic acid 
methyl copolymer, A styrene acrylonitrile copolymer, a styrene- vinyl methyl ether copolymer, A styrene- vinyl methyl 
ketone copolymer, a styrene-butadiene copolymer, Styrene system copolymers, such as a styrene-isoprene copolymer, a 
styrene-maleic-acid copolymer, and a styrene-maleate copolymer, Polymethylmethacrylate, poly butyl methacrylate, a 
polyvinyl chloride, Pori acetic-acid PINIRU, polyethylene, polypropylene, polyester, polyurethane, an epoxy resin, a 
polyvinyl butyral, polyacrylic resin, rosin, denaturation rosin, terpene resin, phenol resin, aliphatic series or alicycle 
group hydrocarbon resin, aromatic series system petroleum resin, chlorinated paraffin, paraffin wax, etc. are 
independent — or it can be mixed and used. 

[0039] As polyester resin, it is obtained by the poly condensation reaction of alcohol and a carboxylic acid. As alcohol A 
polyethylene glycol, a diethylene glycol, triethylene glycol, 1, 2-propylene glycol, 1, 3-propylene glycol, 1, 4-propylene 
glycol, Diols, such as neopentyl glycol, 1, and 4-butene diol 1, 4-screw (hydroxymethyl) cyclohexane, bisphenol A, 
Hydrogenation bisphenol A, polyoxyethylene-ized bisphenol A, Etherification bisphenols, such as polyoxypropylene- 
ized bisphenol A The alcoholic monomer of the bivalence which permuted these by the hydrocarbon group of the 
saturation of carbon numbers 3-22, or partial saturation, To the alcoholic monomer of other bivalence, a sorbitol, 1, 2 
and 3, and 6-, KISAN tetrol, 1 , 4-sorbitan, a pentaerythritol, a JIPENTA erythritol, A TORIPENTA erythritol, cane 
sugar, 1 and 2, 4-butane triol, 1, 2, 5-pentanetriol, glycerol, isobutane triol, 2-methyl - The higher-alcohol monomer 
more than tri valence, such as 1, 2, 4-butane triol, trimethylolethane, trimethylol propane, 1 and 3, and 5-trihydroxy 
methylbenzene, can be mentioned. 

[0040] moreover, as a carboxylic acid used in order to obtain polyester resin For example, monocarboxylic acid, such as 
a palmitic acid, stearin acid, and oleic acid, A maleic acid, boletic acid, mesaconic acid, a citraconic acid, a terephthalic 
acid, Cyclohexane dicarboxylic acid, a succinic acid, an adipic acid, sebacic acid, A malonic acid, the organic-acid 
monomer of the bivalence which permuted these by the hydrocarbon group of the saturation of carbon numbers 3-22, or 
partial saturation, The anhydride of these acids, the dimer of low-grade alkyl ester and the Reno Laing acid, 1,2,4- 
benzenetricarboxylic acid, 1 and 2, 5-benzene tricarboxylic acid, 2, 5, 7-naphthalene tricarboxylic acid, 1 and 2, 4- 
naphthalene tricarboxylic acid, 1, 2, 4-butane tricarboxylic acid, 1 and 2, 5-hexane tricarboxylic acid, The multiple- 
valued carboxylic-acid monomer more than tri valence, such as an anhydride of 1 , a 3-dicarboxyl-2-methyl-2-methylene 
carboxy propane, tetrapod (methylene carboxyl) methane, 1, 2 and 7, 8-octane tetracarboxylic acid en ball trimer acids, 
and these acids, can be mentioned. 

[0041] Further again as an epoxy resin used by this invention It is the polycondensation object of bisphenol A and the 
EPO chlorohydrin etc. For example, EPO MIKKU R362, R364, R365, R366, R367, and R369 (above Mitsui 
Petrochemical Industries, Ltd. make), EPO TOTO YD- 01 1, YD-012, YD-014, YD-904, YD-017 (above Tohto Kasei 
Co., Ltd. make), and the EPO coats 1002 and 1 - there is a thing of marketing, such as 004 and 1007 (above shell 
chemistry company make). 

[0042] next, independent [ as a coloring agent used for a toner / in any conventionally well-known stain pigments, such 
as carbon black, lamp black, iron black, ultramarine blue, the Nigrosine color, the aniline bule, a copper phthalocyanine 
blue, Phthalocyanine Green, Hansa yellow G, rhodamine 6G, a lake, KARUKO oil blue, chrome yellow, Quinacridone, 
benzidine yellow, a rose bengal, a triaryl methane system color, monoazo, and a JISUAZO system stain pigment, ] in 
this invention - or it can be used, mixing. 

[0043] These toners may contain an electrification grant agent, for example, a stain pigment, a polar control agent, etc. 
suitably, in order to give more efficient electrification nature. As a polar control agent, there are metal complex amino 
compounds of the metallic complex of a monoazo color, nitro humic acid and its salt, a salicylic acid, a NAFUTOE salt, 
and dicarboxylic acid, such as Co, Cr, and Fe, the 4th class ammonium compound, organic dye, etc., for example. 
[0044] Moreover, to the toner in this invention, an additive may be mixed if needed. As an additive, they are fixing 
assistants, such as conductive grant agents, such as fluid grant agents, such as an inorganic oxide of abrasive materials, 
such as Teflon, lubricant like zinc stearate or cerium oxide, and silicon carbide, or Si02 which carried out hydrophobing 
of the front face, and Ti02 grade, a caking inhibitor or carbon black, and tin oxide, or low-molecular-weight 
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polyolefine, etc., for example. 

[0045] To the toner in this invention, a release agent may be added further again if needed. As a charge of a release 
agent used, about low molecular weight polypropylene, low molecular weight polyethylene, carnauba wax, a micro 
crystallin wax, a jojoba wax, a rice wax, a montanoic acid wax, etc., although it can mix and use, they are not 
independent or the thing limited to these. 

[0046] It mixes with carrier powder and the toner in this invention is used, when using as a two-component system dry- 
developing agent. As a carrier which can be used, all well-known things are usable, for example, what processed these 
front faces, such as fine particles, a glass bead, etc. which have the magnetism like iron powder, ferrite powder, and 
nickel powder, by resin etc. (for example, thing covered with silicone resin) is mentioned. 

[0047] You may be which silicone resin conventionally known as silicone resin. What is necessary is just to apply 
silicone resin to the front face of a carrier nuclide particle with means, such as an atomizing process and dip coating, as 
usual as the formation approach of a silicone resin layer. 

[0048] in the silicone resin solution, it is possible to also make an additive contain, for example, it listed previously as 
conductive impalpable powder or electrification controllability drugs - the time — inorganic substances, such as a 
pigment, a color, a magnetic material, and a conductive ingredient, and the organic substance - respectively ~ all - 
independent - or it can mix and add. In order to raise the dispersibility of silicone resin and an additive, and 
compatibility furthermore, generally a well-known silane coupling agent can be included. As a silane coupling agent 
[0049] 

X-Si (OR) n (however, n integer of 1-3) 

[0050] Meaning all the matter expressed with ********, x means the hydrocarbon chain of the saturation which has 
various kinds of functional groups and functional groups which have reactivity with the organic substance and an 
inorganic substance, and adsorbent, and partial saturation. OR means an alkoxy group. The so-called amino silane 
coupling agent which has an amino group especially in X is used preferably. 
[0051] 

[Example] Hereafter, this invention is described still more concretely using an example. In addition, each of each 
amounts of components (section) shown in an example is weight criteria. Moreover, measurement of particle diameter 
was measured with the Coulter counter by the coal tar company. 

[0052] <Example 1 of toner manufacture> Polyester resin ... 100 section carnauba wax .... 5 section carbon black [ .... 
10 section salicylic-acid-derivatives metal salt ] [ .. After fully mixing the matter of the 3 or more sections with a 
blender, melting kneading was carried out with the dual-drum-arrangement extruder, coarse grinding was carried out by 
the cutter mill after radiationnal cooling, subsequently, it pulverized with the jet- stream type pulverizer, and the toner 
mother particle 1 with a volume mean particle diameter of 8.0 micrometers was further obtained with the pneumatic 
elutriation machine. ] 

[0053] The component with a particle size of 4 micrometers or less was contained in this particle 30.0%. Furthermore, 
the hydrophobic silica impalpable powder 0.6 section was added to this particle 100 section, and it mixed by the mixer, 
and considered as the toner 1 . 

[0054] <Example 2 of toner manufacture> In the above-mentioned example 1 of toner manufacture, grinding and 
classification conditions were changed and the toner mother particle 2 with a volume mean particle diameter of 1 1 .2 
micrometers was obtained. 

[0055] The component with a number average particle size of 5.6 micrometers or less was contained in this particle 
32.2%. Furthermore, hydrophobic silica impalpable powder was mixed like the above-mentioned example 1 of toner 
manufacture to this particle, and the toner 2 was obtained. 

[0056] <Example 3 of toner manufacture> Classification conditions were changed in the above-mentioned example 1 of 
toner manufacture, and the toner mother particle 3 with a volume mean particle diameter of 8.2 micrometers was 
obtained. [0057] The component with a number average particle size of 4.1 micrometers or less was contained in this 
particle 1 .9%. Hydrophobic silica impalpable powder was mixed still like [ this particle ] the example 1 of toner 
manufacture, and the toner 3 was obtained. 

[0058] <Example 4 of toner manufacture Classification conditions were changed in the above-mentioned example 1 of 
toner manufacture, the toner mother particle 4-1 with a volume mean particle diameter of 6.7 micrometers and the 
mother particle 4-2 with a volume mean particle diameter of 8.4 micrometers were obtained, and the mother particle 4-3 
with a volume mean particle diameter of 8.3 micrometers was obtained by mixing them. 

[0059] The component with a number average particle size of 4.2 micrometers or less was contained in this particle 10% 
of the weight. Hydrophobic silica impalpable powder was mixed still like [ this particle ] the above-mentioned example 
1 of toner manufacture, and the toner 4 was obtained. 
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[0060] <Example 5 of toner manufacture> The toner 5 was obtained like the above-mentioned example 1 of toner 
manufacture except [ all ] making the addition of absorptivity silica impalpable powder into the 0.5 sections in the 
above-mentioned example 1 of toner manufacture. 

[0061] <Example 1 of manufacture of a carrier> The solution of the following presentations was fully distributed by the 

homomixer, and enveloping layer formation liquid was adjusted. 

[0062] 

Silicon resin solution (KR250 by the Shin-etsu silicone company) The 100 sections Carbon black (# by Mitsubishi 

Kasei Corp. 3600) The one section gamma-(2 aminoethyl) aminopropyl trimethoxy Silane (SH6200 by the Toray 

Industries silicone company) .. The 0.05 sections [0063] The fluid bed mold coater was used for the front face of the 
spherical ferrite 1000 section with a volume mean particle diameter of 100 micrometers for this enveloping layer 
formation liquid, the enveloping layer was formed, and this was made into the carrier 1 . 

[0064] <Example 2 of carrier manufacture> In the example 1 of carrier manufacture, the carrier 2 was obtained like the 
example 1 of carrier manufacture except [ all ] making gamma-(2 aminoethyl) aminopropyl trimethoxysilane (SH6200 
by the Toray Industries silicone company) into the 0.3 sections. 

[0065] <Example 3 of carrier manufacture> In the example 1 of carrier manufacture, the carrier 3 was obtained like the 
example 1 of carrier manufacture except [ all ] making gamma-(2 aminoethyl) aminopropyl trimethoxysilane (SH6200 
by the Toray Industries silicone company) into the 0.1 sections. 
[0066] <Example 1 of developer manufacture> The previous toner 1 was mixed in 
mixed by the 100 sections and the mixer, and the developer 1 was obtained. When 
developer was measured, it was -18.3microc/g. 

[0067] <Example 2 of developer manufacture> The previous toner 1 was mixed in 
mixed by the 100 sections and the mixer, and the developer 2 was obtained. When 
developer was measured, it was -37.2microc/g. 

[0068] <Example 3 of developer manufacture> The previous toner 1 was mixed in 
mixed by the 1 00 sections and the mixer, and the developer 3 was obtained. When 
developer was measured, it was -24.2microc/g. 

[0069] <Example 4 of developer manufacture> The previous toner 2 was mixed in 
mixed by the 100 sections and the mixer, and the developer 4 was obtained. When 
developer was measured, it was -23.8microc/g. 

[0070] <Example 5 of developer manufacture> The previous toner 3 was mixed in 
mixed by the 100 sections and the mixer, and the developer 5 was obtained. When 
developer was measured, it was -22.1microc/g. 

[0071] <Example 6 of developer manufacture> The previous toner 4 was mixed in 
mixed by the 100 sections and the mixer, and the developer 6 was obtained. When 
developer was measured, it was -22.6microc/g. 

[0072] <Example 7 of developer manufacture> The previous toner 5 was mixed in 
mixed by the 1 00 sections and the mixer, and the developer 7 was obtained. When 
developer was measured, it was -24.8microc/g. 
[0073] [Example 1] It has a different room which builds in a developer and a toner, the toner and developer container 
which established the entrance of a developer and a toner in each were carried, and Ricoh Imagio530 converted so that a 
toner and a developer could be taken out and supplied to arbitration in the use process of a copying machine was used 
for evaluation. 

[0074] 300g of developers 1 was supplied to this equipment, and 300K were run (copy). lOg of developers was sampled 
to every 10K, the developer 2 was supplied as a developer for supply, and the run was continued. Supply of the toner 
after 1 OK supplied the toner 2 at any time. An evaluation result is shown in Table 1 . 
[0075] 
[Table 1] 

[0076] [Example 2] It evaluated like the example 1 except having used the developer 3 for the developer for supply. 
Supply of the toner after 10K supplied the toner 3 at any time. An evaluation result is shown in Table 2. 
[0077] 
[Table 2] 

[0078] [Example 3] It evaluated like the example 1 except having used the developer 4 for the developer for supply. 

Supply of the toner after 10K supplied the toner 4 at any time. An evaluation result is shown in Table 3. 

[0079] 



the three sections, the carrier 1 was 
the amount of electrifications of this 

the three sections, the carrier 2 was 
the amount of electrifications of this 

the three sections, the carrier 3 was 
the amount of electrifications of this 

the three sections, the carrier 3 was 
the amount of electrifications of this 

the three sections, the carrier 3 was 
the amount of electrifications of this 

the three sections, the carrier 3 was 
the amount of electrifications of this 

the three sections, the carrier 3 was 
the amount of electrifications of this 
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[Table 3] 

[0080] [Example 4] It evaluated like the example 1 except having used the developer 5 for the developer for supply. 
Supply of the toner after 10K supplied the toner 5 at any time. An evaluation result is shown in Table 4. 
[0081] 
[Table 4] 

[0082] [Example 5] It evaluated like the example 1 except having used the developer 6 for the developer for supply. 
Supply of the toner after 10K supplied the toner 6 at any time. An evaluation result is shown in Table 5. 
[0083] 
[Table 5] 

[0084] [Example 6] It evaluated like the example 1 except having used the developer 7 for the developer for supply. 
Supply of the toner after 10K supplied the toner 7 at any time. An evaluation result is shown in Table 6. 
[0085] 
[Table 6] 

[0086] [Example 1 of a comparison] It evaluated like the example 1 except [ all ] having used the developer 1 and the 
toner 1 for the developer for supply, and the toner. A result is shown in Table 7. 
[0087] 
[Table 7] 

[0088] [Example 2 of a comparison] The toner 8 was obtained like the example 1 of toner manufacture except [ all ] 
making a salicylic-acid-derivatives metal salt into the two sections in the example 1 of toner manufacture. This was 
mixed with the carrier 3 and it considered as the developer 8. 

[0089] It evaluated like the example 1 except [ all ] having used the developer 8 for the developer for supply. Supply of 
the toner after 10K supplied the toner 8 at any time. A result is shown in Table 8. 
[0090] 
[Table 8] 

[0091] [Example 3 of a comparison] In the example 1 of toner manufacture, the toner 9-1 with a volume mean particle 

diameter of 4.1 micrometers and the toner 9-2 with a volume mean particle diameter of 9.2 micrometers were obtained 

like the example 1 of toner manufacture except having changed grinding and classification conditions. These were 

mixed and the toner 9 was obtained. When the number average particle size of this toner was taken, 4-micrometer or 

less component was contained 42%. This was mixed with the carrier 3 and it considered as the developer 9. 

[0092] It evaluated like the example 1 except [ all ] having used the developer 9 for the developer for supply. Supply of 

the toner after 10K supplied the toner 7 at any time. A result is shown in Table 9. 

[0093] 

[Table 9] 

[0094] [Example 4 of a comparison] The toner 10 was obtained like the example 1 of toner manufacture except [ all ] 
making into the 0.3 sections the addition of the hydrophobic silica impalpable powder added in the example 1 of toner 
manufacture. This was mixed with the carrier 3 and it considered as the developer 10. 

[0095] Next, it evaluated like the example 1 except [ all ] having used the developer 10 for the developer for supply. 
Supply of the toner after 10K supplied the toner 10 at any time. A result is shown in Table 10. 
[0096] 
[Table 10] 

[0097] (Note) From Table 1, in Table 10, 1. "initial development" expresses the initial developer of use, and "supply 
development" expresses the developer for supply. 

2. "electrification" expresses amount Q/M of electrifications (muc/g) observed by the blowing off method. 
[0098] 

[Effect of the Invention] According to the development approach of this invention indicated in the first place [ above- 
mentioned ] as mentioned above, by using electrification capacity, exchanging a part of the developer for the developer 
for supply highly set up from a new developer, i.e., the initial developer of use, serially in the use passage of time of a 
reproducing unit at the opportunity of arbitration, it becomes possible to extend a developer exchange stage by leaps and 
bounds substantially, it is stabilized over a long period of time, and a good copy image can be offered. Moreover, 
maintenance nature ~ the frequency of developer exchange decreases in a user — improves remarkably. 
[0099] Moreover, according to the configuration indicated to the above second thru/or the sixth, all can recover the 
degraded minute of the development property of the initial developer of use. That is, according to the configuration 
indicated to the second, electrification nature is stabilized, according to the configuration indicated to the third thru/or 
the fifth, generating of SUPENTO or a greasing can be controlled, and according to the configuration indicated to the 
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sixth, development can be further continued with the development property which generating of poor electrification and 
a greasing was controlled and was stabilized. According to the configuration indicated to the seventh, this invention can 
be carried out the optimal further again. 
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